/- v # Searching PAJ Page 1 of 2 




PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 06-106064 
(43)Date of publication of application : 19.04.1994 



(51)Int.CI. B01J 29/06 



(21) Application number : 04-284010 (71 Applicant : COSMO OIL CO LTD 

COSMO SOGO KENKYUSHO:KK 

(22) Date of filing : 29.09.1 992 (72)Inventor : TANNO MASAKI 

OI MITSURU 



(54) PRODUCTION OF CATALYST FOR CATALYTIC CRACKING 

(57)Abstract: 

PURPOSE: To suppress the desorption of an active 
component, to improve the catalytic cracking activity of 
hydrocarbon oil and to provide the catalyst which can 
produce high-quality gasoline by mixing zeolite, an 
amorphous silica precursor and clay ore to prepare an aq. 
slurry and forming this slurry into particles, then calcining 
the particles and further subjecting the particles to an ion 
exchange treatment 

CONSTITUTION: The raw materials of the soln. of the 
amorphous silica precursor, the zeolite and the clay ore are 
first mixed in a mixing container to prepare the uniform aq. 
slurry. The mixed amorphous silica precursor/zeolite/clay 
ore slurry is thereafter sprayed and dried. The slurry 
mixture is then made into microspherical solid composite 
consisting of the zeolite and clay particles bonded by the 
amorphous silica. Further, the resulted particle are 
subjected to the ion exchange then to washing, by which an 
excess alkali metal and soluble impurities are removed; 
thereafter, the particles are dried. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the catalyst for catalytic cracking characterized by carrying out 
ion exchange treatment after mixing a zeolite, an amorphous silica precursor, and a clay mineral, 
obtaining an aquosity slurry, casting the aquosity slurry to a particle and calcinating this particle. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the manufacture approach of the catalyst for catalytic cracking of a 
hydrocarbon oil, this invention is used for catalytic cracking of a hydrocarbon oil, and there is high 
activity in a detail further, and it relates to the manufacture approach of a catalyst that it excels in 
hydrogen and the Cork selectivity (namely, controlling generation of hydrogen or Cork effectively 
profit), and a gasoline with few olefin contents can be manufactured. 
[0002] 

[Description of the Prior Art] The role of the catalytic-cracking process in petroleum refining contacts a 
hydrocarbon oil for a catalyst, disassembles it, and is to manufacture a cracked gasoline with sufficient 
yield. As stock oil, not only the vacuum gas oil (VGO) from the former but an atmospheric-distillation 
residue oil and a vacuum-distillation-residue oil (henceforth a residue oil) are used as a part or all of 
stock oil in that case. When using such a residue oil as stock oil, in order cracking severity is bad and to 
make cracking severity better than a VGO independent case, the approach of making a service 
condition, such as raising reaction temperature, severe and the method of using a catalyst with high 
decomposition activity are taken. 

[0003] However, by the approach of making a service condition severe, in order to receive the constraint 
on the design of equipment, it is limited. The catalyst which has high decomposition activity under such 
a situation has been required. 

[0004] By the way, into the residue oil, it is contained mostly, and a part for a metal, for example, a 
component which serves as catalyst poison, such as nickel and vanadium, is accumulated on a catalyst 
during a reaction of these components, and it makes the fall of catalytic activity more unavoidable than 
the inside of VGO. As this said that production of a gasoline decreased, it has a bad influence on a 
decomposition process. 

[0005] Moreover, although combustion removal is carried out in a regeneration tower, the Cork 
generation increases, the temperature of a regeneration tower becomes high in connection with this, and 
Cork generated by the reaction brings about the fall of catalytic activity, when a residue oil is processed. 
[0006] The approach (improvement in metal-proof nature) of raising the resistance to a part for the metal 
of a catalyst as an approach of preventing such an activity fall or the approach (improvement in 
hydrothermal stability) of raising the stability over heat is proposed. For example, the publication 
attached to the catalyst using the crystalline aluminosilicate excellent in hydrothermal stability is made 
by the catalyst containing bayerite or an ETA alumina, and JP,4-59616,A at JP,2-277548,A. 
[0007] Generally as for the catalyst for catalytic cracking of the hydrocarbon oil mentioned above, a 
zeolite is distributed in an inorganic oxide matrix, and this is manufactured by carrying out spray drying 
of the aquosity slurry of a zeolite, a clay mineral and a suitable binder, for example, a silica-alumina 
hydrogel, a silica sol, or alumina sol. 

[0008] It is Cat.Rev.Sci.and that the ion exchange and washing are typical immediately after carrying 
out spray drying of the aquosity slurry and obtaining a catalyst precursor as this manufacture approach. 
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It is indicated by Eng., 31 (3), and 215-354 (1989). As the different manufacture approach from this, on 
U.S. Pat. No. 3425956 specifications There is a publication of the example which calcinates the catalyst 
after washing. To JP,1-266853,A An aluminum clo ROHIDO roll is used as a binder in order to 
manufacture a wear-resistant high catalyst. The approach of calcinating without passing through a 
washing process after spray drying, when the method of calcinating the catalyst complex obtained by 
carrying out spray drying, without washing is [ a matrix ] an alumina-magnesia further at JP,1-111446,A 
is indicated, respectively. 
[0009] 

[Problem(s) to be Solved by the Invention] However, when the stock oil containing a residue oil is 
cracked catalytically using the catalyst which made an oxide like an alumina contain, and the catalyst 
which used the alumina, the alumina-magnesia, etc. as a matrix, although improvement in activity can 
be aimed at, the amount of generation of hydrogen and Cork increases, and the problem of the yield of a 
desirable liquefied product not only moreover decreasing, but making operation of equipment difficult 
produces it. Furthermore, also about the quality side of a product gasoline, an olefin content increases 
and it is obliged to deterioration of quality. 

[0010] Moreover, after spray drying, when the ion exchange and a washing process are performed 
immediately, an active ingredient ****s out of a catalyst and the decomposition activity desired may not 
be acquired. 

[0011] In catalytic cracking of the hydrocarbon oil containing a hydrocarbon oil, especially a residue oil, 
decomposition activity is high, the amount of [ in a product gasoline ] olefin is few, and this invention 
aims at offering the manufacture approach of the catalyst for catalytic cracking which can moreover 
control generation of hydrogen or Cork. 
[0012] 

[Means for Solving the Problem] The result of having inquired wholeheartedly in order that this 
invention persons might attain the above-mentioned purpose, The microsphere which are a zeolite, a 
clay mineral, and a catalyst precursor obtained by carrying out spray drying of the mixed water nature 
slurry which consists of an amorphous silica precursor which acts as these binders The catalyst which 
carried out ion exchange treatment and which calcinated before performing ion exchange treatment, and 
was manufactured after baking The desorption of an active ingredient is stopped, the amount of [ in a 
gasoline ] olefin is made high decomposition activity is not only to show, but to decrease in catalytic 
cracking of the hydrocarbon oil containing a hydrocarbon oil, especially a residue oil, and it came to 
complete a header and this invention for moreover controlling generation of hydrogen or Cork. 
[0013] That is, after this invention mixes a zeolite, an amorphous silica precursor, and a clay mineral, 
obtains an aquosity slurry, casts the aquosity slurry to a particle and calcinates this particle, it makes a 
summary the manufacture approach of the catalyst characterized by carrying out ion exchange treatment. 

[0014] The outline flow of the manufacture approach of the catalyst by this invention is shown in 
drawing 1 . The raw material of an amorphous silica precursor (solution), a zeolite, and a clay mineral is 
first mixed within a mixed container, and a uniform aquosity slurry is obtained as shown in this drawing. 
Subsequently, spray drying of this the mixed amorphous silica precursor / zeolite / clay mineral slurry is 
carried out. 

[0015] By this, the above-mentioned mixed slurry becomes the minute spherical solid-state complex 
which consists of the zeolite and clay particle which were combined by amorphous silica. This 
microsphere is the so-called catalyst precursor. 

[0016] This catalyst precursor is calcinated, the ion exchange of the obtained particle is carried out by 
the well-known approach, it washes succeedingly, and a superfluous alkali metal carried in from a raw 
material, the impurity of fusibility, etc. are removed. Then, a catalyst is dried. 

[0017] In this invention which consists of such a flow, a silica hydrogel or a silica hydrosol etc. which a 
dilution water glass water solution and a sulfuric-acid water solution are made to react, and is obtained 
as an amorphous silica precursor, for example can use it preferably. Or the silica sol of an available 
commercial item can also be used easily. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/29/2005 



JF,06-106064,A PET AILED DESCRIPTION] 



Page 3 of 9 




[0018] Moreover, although what was compounded [ the natural thing or ] can be used as a zeolite and 
there are pen TASHIRU mold zeolites, such as faujasite mold zeolites, such as an X type zeolite, Y 
mold zeolite, a stabilization Y mold zeolite, and a super-stabilization Y mold zeolite, a CHABA site 
mold zeolite, a mordenite mold zeolite, and ZSM-5, etc. as the example, if the zeolite which has 
especially aluminum besides a frame is used, effectiveness will show up notably. Of course, a zeolite 
does not need to be H mold, and even if the ion exchange is carried out with a rare earth metal and other 
metals, it is not cared about at all. independent in these zeolites ~ or it can mix and use. The conditions 
of these zeolites added to the above-mentioned amorphous silica precursor may be any of a powder 
condition and a slurry regime. 

[0019] Furthermore, as a clay mineral, a montmorillonite, a kaolin, halloysite, a bentonite, attapulgite, a 
bauxite, etc. can be used. The condition of adding a clay mineral as well as a zeolite to an amorphous 
silica precursor may be in what kind of condition. 

[0020] The mixed rate of these amorphous silica precursor / zeolite / clay mineral is catalyst desiccation 
criteria, and a zeolite should just make it preferably a rate at which a clay mineral enters about 20 to 
60% of the weight, and amorphous silica enters into about 15 - 40% of the weight of the range 
preferably about ten to 50% of the weight about ten to 70% of the weight about ten to 50% of the weight 
about five to 60% of the weight. 

[0021] If expected decomposition activity is not acquired as the amount of a zeolite is under a lower 
limit, but a upper limit is exceeded conversely, the amount of amorphous silica or a clay mineral will 
decrease too much relatively, and the following phenomena which are not desirable will arise. If the 
amount of the amorphous silica which is a binder decreases too much, the reinforcement of a catalyst 
will fall, the phenomenon which scattering of a catalyst, mixing into a generation oil, etc. do not have 
will arise, and operation of equipment will be made difficult. If the amount of a clay mineral decreases 
too much, the bulk density of a catalyst will become small and catalyst reinforcement not only falls, but 
it will produce too the result which is not desirable in operation of equipment. 
[0022] As for the rate of the solid content in the aquosity slurry which comes to mix the three above- 
mentioned components, about 10 - 50 % of the weight is preferably suitable about five to 60% of the 
weight. If the moisture content which will be evaporated if there are too few rates of solid content, 
namely, it is too watery increases, and trouble **** is carried out at a spray drying process and there are 
too many rates of solid content, the viscosity of an aquosity slurry will become high and migration of a 
slurry will become difficult. 

[0023] A spray dryer performs a spray drying process at the gas inlet temperature of about 200-400 
degrees C, and the gas outlet temperature of about 100-200 degrees C. In a spray drying process, an 
aquosity slurry serves as a microsphere and the moisture content of this particle decreases to about 10 - 
30% of the weight. Moreover, this microsphere has the particle diameter of about 20-150 micrometers. 
[0024] A baking process is performed to this microsphere (catalyst precursor), about 300-800 degrees C, 
is about 450-700 degrees C preferably, and is calcinated preferably for about 30 minutes to 3 hours for 
about 10 minutes to 5 hours. If temperature is too low, the baking effectiveness will not show up, and 
even if too high, the baking effectiveness does not go up so much. If time amount is too short, the 
expected baking effectiveness will not be acquired, if too long, problems, such as collapse of the crystal 
structure of a zeolite, will arise and the expected baking effectiveness will not be acquired too. 
[0025] An ion-exchange process is performed to the catalyst precursor after baking. The ion exchange is 
performed using the water solution of ammonium salt like an ammonium-sulfate water solution and a 
lanthanum nitrate water solution, or rare earth salt, and the alkali metal which remains in a catalyst 
precursor according to this process is reduced. When it is going to lower the amount of alkali metal to 
lower level, the ion exchange of a multistage story may be performed. The amount of a fusibility 
impurity is reduced by washing with water following on the ion exchange. The amount of alkali metal 
and a fusibility impurity is desirable when making it decrease to about 0.5 or less % of the weight and 
about 1.5% of the weight or less on catalyst desiccation criteria, respectively raises activity. 
[0026] Following the ion exchange and rinsing, this catalyst precursor is dried at the temperature of 
about 100-200 degrees C, and a moisture content is preferably carried out to about 5 - 20% of the weight 
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about five to 25% of the weight. 

[0027] The catalyst acquired as mentioned above is used by the usual reaction condition on the occasion 
of catalytic cracking of a hydrocarbon oil. 

[0028] When it give the microsphere ( catalyst precursor ) obtain at a spray drying process as it is to an 
ion exchange process and the washing process which follow this process , without perform the above- 
mentioned baking process , the aluminum of the fusibility which be the active ingredient which exist in 
a catalyst precursor be elute , and the decomposition activity which this invention make the purpose be 
high , the amount of [ in a product gasoline ] olefin be few , and it become impossible in addition , to 
acquire the catalyst for catalytic cracking which control generation of hydrogen or Cork . 
[0029] 
[Example] 

[The example of preparation of a catalyst] 

As example 1 (preparation of a catalyst precursor) zeolite, the faujasite mold zeolite which has the 
physical properties of Table 1 was used. As an amorphous silica precursor, the silica sol solution of 
marketing of 30 % of the weight of silica concentration was used. The kaolin was used as a clay mineral. 



[0030] 
[Table 1] 





6. 


8 


(A) 


2 4. 


4 5 




0. 


6 0 



[0031] 200.0g of water was added to 400.0g of silica sol solutions, it mixed, and the sulfuric acid was 
dropped further. On the other hand, 900.0g of water was added to zeolite 198.0g, it mixed, and the 
zeolite slurry was prepared. Kaolin 334.2g was added to the above-mentioned silica sol solution, and it 
mixed, and here, the above-mentioned zeolite slurry was added here and it mixed further. 367. 8g of 
water was added to this aquosity slurry, the sulfuric acid was dropped, and it mixed for 10 minutes. At 
210 degrees C, gas inlet temperature carried out spray drying of the obtained aquosity slurry on the 
conditions whose gas outlet temperature is 140 degrees C, and obtained the catalyst precursor P-l. 
[0032] (Preparation of a catalyst) Among catalyst precursors P-l, after calcinating lOOg at 500 degrees 
C in an electric furnace for 2 hours, the ion exchange was carried out by 51. (it is hereafter described as 
"L") of 5% of the weight of ammonium-sulfate water solutions, and it washed in distilled water 5L 
succeedingly, it dried at 110 degrees C in the oven, and catalyst F-l was obtained. The presentation of 
this catalyst F-l is shown in Table 4. 

[0033] After repeating twice the ion exchange operation of it being immersed for 30 minutes and 
filtering it at 80 degrees C in lanthanum nitrate water-solution 1L of a decinormal among the catalyst 
precursors P-l obtained in the example 2 (preparation of a catalyst) example 1 after calcinating lOOg at 
500 degrees C in an electric furnace for 2 hours, distilled water of 5L washed, it dried at 1 10 degrees C 
in the oven, and the catalyst F-2 was acquired. 

[0034] It replaced with the zeolite used in the example 3 (preparation of a catalyst precursor) example 1, 
and the catalyst precursor P-2 was obtained like the example 1 except having used the zeolite which has 
the physical properties of Table 2. 
[0035] 
[Table 2] 
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[0036] (Preparation of a catalyst) It replaced with the catalyst precursor P-l of an example 1, and the 
catalyst F-3 was acquired like the example 1 except having used the catalyst precursor P-2. The 
presentation of this catalyst F-3 is shown in Table 4. 

[0037] It replaced with the catalyst precursor P-l of example 4 (preparation of a catalyst) example 1, and 
the catalyst F-4 was acquired like the example 1 using the catalyst precursor P-2 except having made 
burning temperature in the inside of an electric furnace into 600 degrees C. The presentation of this 
catalyst F-4 is shown in Table 4. 

[0038] It replaced with the catalyst precursor P-l used in the example 5 (preparation of a catalyst) 
example 2, and the catalyst F-5 was acquired like the example 2 except having used the catalyst 
precursor P-2. 

[0039] It replaced with the zeolite used in the example 6 (preparation of a catalyst precursor) example 1, 
and the catalyst precursor P-3 was obtained like the example 1 except having used the zeolite which has 
the physical properties of Table 3. 



[0040] 




[Table 3] 
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[0041] (Preparation of a catalyst) It replaced with the catalyst precursor P-l used in the example 1, and 
the catalyst F-6 was acquired like the example 1 except having used the catalyst precursor P-3. 
[0042] It replaced with the catalyst precursor P-l used in the example 7 (preparation of a catalyst) 
example 2, and the catalyst F-7 was acquired like the example 2 using the catalyst precursor P-3 except 
having made burning temperature in the inside of an electric furnace into 600 degrees C. 
[0043] Without calcinating example of comparison 1 (preparation of a catalyst) catalyst precursor P-l, 
the ion exchange was carried out as it was in ammonium-sulfate [ 5% of the weight of ] water-solution 
5L, and it washed in distilled water 5L succeedingly, and dried at 1 10 degrees C in the oven, and the 
catalyst R-l was acquired. The presentation of this catalyst R-l is shown in Table 4. 
[0044] It replaced with the catalyst precursor P-l used in the example 1 of example of comparison 2 
(preparation of catalyst) comparison, and the catalyst R-2 was acquired like the example 1 of a 
comparison except having used the catalyst precursor P-2. The presentation of this catalyst R-2 is shown 
in Table 4. 

[0045] It replaced with the catalyst precursor P-l used in the example 1 of example of comparison 3 
(preparation of catalyst) comparison, and the catalyst R-3 was acquired like the example 1 of a 
comparison except having used the catalyst precursor P-3. 
[0046] 
[Table 4] 
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[0047] It turns out that the catalyst acquired by this invention has the presentation by which the elution 
of aluminum was stopped so that clearly from Table 4. 

[0048] [Example of evaluation of a catalyst] About catalyst Fl-7 obtained in examples 1-7 and the 
examples 1-3 of a comparison, and Rl-3, the micro activity trial (Micro Activity Test) equipment of the 
fixed bed of ASTM criteria was used, and the catalytic-cracking property was examined by the same 
stock oil and the same Measuring condition. 

[0049] In order to make each catalyst approximate to an actual busy condition and to carry out 
simulation equilibration in advance of a trial After drying at 500 degrees C for 5 hours, nickel and 
vanadium on each catalyst, respectively 1000 ppm, The cyclohexane solution containing naphthenic- 
acid nickel and naphthenic-acid vanadium was made to absorb so that it may be set to 2000 ppm, it 
dried, baking of 5 hours was performed at 500 degrees C, and each catalyst was succeedingly processed 
at 800 degrees C among 100% steam ambient atmosphere for 6 hours. 

[0050] The desulfurization vacuum gas oil was used for stock oil, and a catalyst / stock oil ratios are the 
conditions from which reaction temperature sets it 500 degrees C by the weight ratio, and reaction time 
is set to 2.3, 3.0, and 3.8 for 75 seconds, and performed the test condition, respectively. The result of a 
trial is shown in Table 5 - 7. In order to measure an invert ratio in case a catalyst / stock oil ratio is 3.0, 
product yield, and the amount of olefins in a gasoline with the lower berth for the selectivity of a 
product, the product yield at the time of 55% of invert ratios and the amount of olefins were summarized 
in the upper case of each table. 
[0051] 
[Table 5] 
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[0052] 
[Table 6] 
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[0053] 
[Table 7] 
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[0054] When the catalyst acquired in the example is used so that clearly from Table 5 - 7, it turns out 
that decomposition activity is high, and there are few hydrogen and amounts of generation of Cork 
compared with the case where the catalyst acquired in the example of a comparison is used, and there 
are also few olefin contents. Especially in the catalyst containing a rare earth metal, it also turns out that 
this effectiveness is remarkable. 
[0055] 

[Effect of the Invention] As explained in full detail above, according to the catalyst by which the 
desorption of the active ingredient obtained by the manufacture approach of this invention of performing 
specific baking processing to a catalyst precursor was controlled, generation of hydrogen or Cork can be 
controlled effectively, and it can also make the amount of [ in a product gasoline ] olefin able to 
decrease sharply further, and it not only can raise the catalytic-cracking activity of a hydrocarbon oil 
sharply, but can offer the gasoline of high quality. 



[Translation done.] 
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